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ABSTRACT- A foremost research challenge in today’s world is data management and decision making. A massive amount of 
both unstructured and structured data is created every day so managing data has become an essential task. Health Care is one 
of the major areas where data has been generated tremendously and decision making based on the data has become very 
crucial. The need for data management and decision making in Health Care has directed the extension of ‘Data Mining’ to ‘Big 
Data’.  Big Data is an advancement of Data Mining, which can be termed as tremendously huge sets of data that may be 
examined computationally to reveal patterns, trends and associations. Big Data mainly deals with storage and processing of 
large sets of data. In this paper a survey on Big Data in Health Care has been made which gives us an overview on tools, 
techniques and algorithms in Big Data used for data management and decision making in Health Care. 
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1. INTRODUCTION 
 
Big Data is an advancement of Data Mining, which can be termed as tremendously huge sets of data that may be examined 
computationally to reveal patterns, trends and associations [19]. Big data is same as data, but it is bigger in size. The data 
which is beyond to storage capacity and processing power is termed as ‘Big Data’. It mainly deals with storage and processing. 
By using big data concept the drawbacks regarding structuring a data can be rectified. Having bigger data requires different 
approaches, techniques, tools and architecture. Hadoop is one of the big data tool which is used in most of the organizations 
due to its HDFS (Hadoop Distributed File Systems) and MapReduce. The purpose of collecting and processing big data 
promotes making meaningful decisions. Big data analytics refers to the process of collecting, organizing, analyzing, inspecting, 
cleaning, transformation and modeling large sets of data to discover patterns and other useful information.  

Decision making can be defined as deciding what to do [25]. Clinical decision making comprised of a balance of awareness, 
experience, knowledge and information gathering by using suitable assessment tools [32]. Clinical decision making is an 
important practice which usually follows a process of moving from gathering the essential patient’s information through to the 
final decision and outcome. Since the amount of clinical data produced is enormously large, decision making has to be carried 
out more efficiently in order to get a better outcome. The evidence-based algorithms can be used to improve the clinical 
decision making. 

2. LITERATURE SURVEY 

Emad A Mohammed et.al., [1] summarized the modern efforts in clinical big data analytics and highlighted the need of 
enhancing the outcome of clinical big data analytics tools. They described the possible usage of the Hadoop platform and 
MapReduce programming framework to process massive amount of clinical data in fields related to medical health 
informatics. 

Osden Jokonya et.al., [2] proposed a new big data framework to support with prevention, progression and control of 
HIV/AIDS, TB and silicosis (HATS) in the mining industry. They pointed a big data integrated framework which supports the 
prevention, progression and control of HATS in mining industry. They described a clear big data framework which helps in 
understanding the connection between HATS in the mining industry. The proposed framework has the potential of addressing 
the requirements of predictive epidemiology which is significant in forecasting and disease control in mining industry. Thus 
they laid a base for the use of feasible systems model and big data to tackle the challenges of HATS in mining industry. 
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Kavitha et al., [3] proposed a Fuzzy C-means Clustering Algorithm which produces a centroid-based clustering commencing a 
fixed set of examples. The proposed method helps in maintaining all type of health data with low costs, and presents correct 
intervention to the exact patient at the right time. The proposed method is beneficial for all the components of a HealthCare 
system like patient, payer, provider and management.  

A.Fahad et al., [4] described the concepts and algorithms related to clustering in big data. They summarized a survey of 
existing clustering algorithms and provided a comparison, both from an empirical and theoretical perspective. As of a 
theoretical perspective he developed a sorting framework which is based on the major properties pointed out in earlier 
studies. Empirically, they conducted wide experiments and compared the most representative algorithm from every category 
by using a large number of valid big data sets. The efficiency of the candidate clustering algorithm is calculated through a lot of 
validity metrics such as stability, scalability and runtime tests. In addition they highlighted the bunch of best clustering 
algorithms which are best performing for big data. 

3. Big Data 

      Big data is same to data, but it is bigger in size [19]. The data which is beyond to storage capacity and processing power is 
termed as ‘Big Data’ [22]. Since there is a massive amount of both structured and structured data produced every day, it is 
difficult to process using traditional database and software techniques. In most scenarios the data will be too big or it moves 
too fast and exceeds current processing capacity. To overcome these drawbacks big data has emerged. Having bigger data 
requires different approaches, techniques, tools and architecture [22]. Big data is generated by Health Care, Bio-Technology, 
Social Network, Social Media, Weather Forecasting, Education Data, Banking, Insurance, Finance, Retail & Real Estate and 
Agriculture. The purpose of collecting and processing all of the Big data assist us in making meaningful decisions. 

4. Big Data Analytics 

Big data analytics refers to the process of collecting, organizing, analyzing, inspecting, cleaning, transformation and 
modeling large sets of data to discover patterns and other useful information [19]. The analytical findings can lead to 
improved operational efficiency, more effective marketing, best customer service and viable advantages over competitor 
organizations and additional business benefits. Big data analytics can assist organizations to better understand the 
information contained within the data and it will also help discover the data that is more important to the future business 
decisions. The types of Big Data Analytics are descriptive, predictive and prescriptive [1]. 

 Descriptive Analytics – it is to summarize what has happened 
 Predictive Analytics – It forecasts what might happen in the future. Probabilistic in nature. 
 Prescriptive Analytics – it needs to prescribe an action, so the decision maker can take this information and act. 
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5. BIG DATA SOLUTIONS IN HEALTH CARE 

 

Fig-1: Big Data Solutions for Health Care 

Since the number of health records are increasing more than millions and billions the computational technology and 
infrastructure should be able to provide a cost efficient implementation of 

 Parallel Data Processing 
 Provide storage for millions and billions of unstructured data sets. 
 High availability of systems along with fraud tolerance. 

 

6. Challenges of Big Data in Health Care 

           During emerging period “Big Data” had only four characteristics such as volume, velocity variety and value [1]. Then it 
has extended to inclusion of veracity and finally now it has extended to variability and visualization [18].  
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Fig-2: Big Data in the Healthcare Sector 

 

Volume – Every day a large volume of data is created in Health Care. Now there is more data when compared to before. 

Velocity – Data is created in a faster way from various Health Care clinic’s that no one has imagined. 

Value – With increased volume of data being collected from various medicals center, the important thing is that the data must 
be relevant to the patient’s medical history so that it can be carried out for research purpose. 

Variety – Maximum amount of data created is unstructured, that is it comes in a variety of forms such as the data indicating 
patient record, or dataset that is used for research activities etc. 

Veracity – It deals with quality of data. If data is unreliable for expert’s to make decisions about patient then nothing can be 
done with it which leads to quality results. 

Variability – The meaning of a data is changing constantly. In health care, the data which is true for one patient may not 
necessarily mean that it’s true for another. 

Visualization – Now a days there is a lot of patients and a lot of data is produced which is little difficult to visualize for survey. 
So data can be made understandable through images such as graph, chart or picture. 

7. TOOLS USED FOR BIG DATA 

There are a lot of tools available for Big Data. A list of best Big Data tools [34] for developers are listed below 

 
 Splice Machine – This tool is SQL 99 compliant with standard ANSI SQL which has a capacity to scale from gigabytes to 

petabytes. 
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 MarkLogic – This tool is constructed to deal with intense data loads and allow users to access it through real-time alerts 
and updates. 

 Google Charts – This tool is a free tool which comes with diverse capabilities for visualizing data from a website such as 
simple charts or hierarchical tree maps. This tool is simply implemented by embedding JavaScript code on a website. 

 SAP inMemory – This tool provides an ability to integrate and analyze large workloads of data which is to be analyzed in 
real-time. 

 Cambridge semantics – This tool helps to merge data from several sources and customized dashboards to make analysis 
easy. 

 MongoDB – This tool is an open-source documental database which is ideal for developers who need to have a specific 
control over the final outcome. 

 Pentaho – This tool combines the data integration with business analytics for visualizing, analyzing and combining Big 
Data. 

 Talend – This tool is mainly designed for data management through developing, testing and deploying data. 
 Tableau – The important feature of this tool is its in-memory analytics database & advanced query language. 
 Splunk – This tool specializes usually in binding machine data created from a number of different sources, such as 

applications, websites and sensors.  
 

6. CLUSTERING ALGORITHMS IN BIG DATA 
      
There are various algorithms which are used in data mining. As such there are several algorithms which are used in big 
data. They are listed below 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-3: Set of Clustering Algorithms in Big Data 
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The above are the few clustering algorithms which are used for clustering a group based on some conditions. There are few 
algorithms which are used only for single machine clustering. For multi-machine clustering parallel processing and Map-
Reduced based technique are used. 

9. CONCLUSION 

Health Care is one of the major areas where data has been generated enormously. So the need for data management and 
decision making in Health Care has become very important. In this paper a survey on Big Data in Health Care has been made 
which gives us an overview on tools, techniques and algorithms in Big Data used for data management and decision making in 
Health Care. 
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